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(54) ULTRASONIC DEFECT PROBING APPARATUS 

(57)Abstract: 

PURPOSE: To provide an ultrasonic defect probing 
apparatus for welded seams of UOE steel pipes, said 
apparatus can probe defects surely in the pipe end 
parts and can probe even the end parts of the 

terminals of the pipes. — 
CONSTITUTION: An ultrasonic defect probing ff^^gl^ ^ | ^CS p . 

apparatus is so composed as to have a structure J^^^Bm^ ^BPjKm 
wherein a movable base 3 which can move back and % wS®? £: ;1< ^^1W 5 *' 
forth freely is hung on an elevator frame 2 installed in 
the way which can move up and down freely while 
being fitted with the size of a steel pipe 1 and at the 
same time a screw 6 and a motor 7 to move the 
movable base 3 are installed to move the base 
synchronously with a steel pipe in the longitudinal 

direction of the steel pipe, a pair of elevator driving shafts 8 are installed in the movable 
base 3, a supporting arm 18 is set in the elevator driving shafts 8 and at the same time a 
manipulator 9 holding a supersonic probe 1 1 through a holder 10 at the tip part is set 
through a clutch 13 and made to be positioned and fixed at optional height where the 
manipulator 9 is once set free, and proximity sensors 12. 14 for pipe terminal detection are 
set in the front and rear sides of the holder. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ultrasonic test equipment of the local flood type by 

the double crystal probe of a UOE steel pipe. 

[0002] 

[Description of the Prior Art] As shown in the ultrasonic test equipment of the local flood type by the 
double crystal probe which performs flaw detection of the welding seam section of a UOE steel pipe at 
drawing 4 (A) and (B), several pairs of probes 1 1 are attached. The approach of arranging a probe 1 1 to 
right and left of the welding-on steel pipe 1 seam 21, making carry out incidence of the supersonic 
wave into tubing, and carrying out flaw detection continuously by using water as a contact medium, as 
crack detection, while a steel pipe 1 moves to a longitudinal direction by probe immobilization is 
common. Drawing 5 is drawing having shown the flaw detection flow of the ultrasonic test equipment 
(ultrasonic test equipment is called below.) of the local flood type by the conventional double crystal 
probe. 

[0003] In drawing 4 and drawing 5 , a steel pipe 1 carries out migration initiation at a longitudinal 
direction. The manipulator 9 which grasped the probe 1 1 at the tip which detects the tube end of a steel 
pipe 1 one by one, two or more support arms 18 to which two or more tube-end detectors 19 laid in the 
rise-and-fall frame 2 are equivalent to the tube-end detector 19 support to sequential descent and 
coincidence, and the support arm 18 is supporting up descends. A probe 1 1 starts flaw detection in the 
condition of having appeared in the top face of a steel pipe 1 by the self-weight. Next, detection of the 
tube-end hips omission of the steel pipe 1 which is moving to the longitudinal direction with the 
proximity sensor 17 provided in the electrode holder 10 holding a probe 1 1 raises a manipulator 9 to 
the stop support arm 18 and coincidence in flaw detection. A tube-end hips omission is detected one by 
one similarly, a manipulator 9 goes up, and the flaw detection of a steel pipe is completed. 
[0004] Rise evacuation of the probe 1 1 must be carried out in the location which is not applied to a 
tubing edge since it bends freely if the whole surface of a probe does not appear on a steel pipe, since 
flattery is made [ in / in order that a probe 1 1 may secure adhesion with a steel pipe 1, are supported by 
the means with the height direction rotatable to arbitration, and / the contact section of a steel pipe 1 ] 
at coincidence possible [ free / a longitudinal direction and a longitudinal direction ] with an electrode 
holder 10. Moreover, there is a device currently indicated by JP,4-90958,U as a maintenance device of 
a probe. JP,4-90958,U is the maintenance device of the probe which put in the universal joint between 
the probe attaching part and the vertical direction flattery device. 
[0005] 

[Problem(s) to be Solved by the Invention] Since flattery is made possible free [ above height direction, 
longitudinal direction, and longitudinal directions ] to vibration generated at the time of deflection and 
longitudinal direction migration of a steel pipe 1 in order that a probe 1 1 may imitate the top face of a 
steel pipe 1, a manipulator 9 must be dropped to the timing to which the whole surface of a probe 1 1 
appears in the top face of a steel pipe 1 certainly. With the conventional equipment which the tube-end 
detector 19 detects a tube end, and a manipulator 9 descends at the time of flaw detection initiation, and 
starts flaw detection, the tube-end detector 19 must be installed in the location into which it went for a 
while from the tube end for breakage prevention of the probe 11 to the tube end resulting from the 
detection precision of a detector etc. depended for slipping on and which can carry out flaw detection 
initiation certainly, and a non-flaw detection part occurs at the tubing edge. 

[0006] moreover, good [ bend freely and ] also in the flaw detection last edge, when the manipulator is 
changed into the downward condition to the last edge, and a probe starts a tube end partially for self- 
weight *♦**, since flattery is freely made possible -- it becomes impossible to imitate and ** For this 
reason, a probe must be raised before the last edge and a non-flaw detection part occurs at the tubing 
edge. Furthermore, the tubing edge had the problem that the flaw detection of deflection and the 
vibration could not be carried out certainly [ it is large and ] from the flattery nature of a probe 
compared with a drum section. Moreover, by the probe maintenance device currently indicated by JP,4- 
90958,U, it is only solving the problem of the probe to gap of the vertical horizontal direction of a steel 
pipe, and this problem cannot be solved. The flaw detection of this invention of the tubing edge which 
canceled this trouble is trustworthy, and it is the ultrasonic test equipment which can carry out flaw 
detection to a tube-end trailer. 
[0007] 

[Means for Solving the Problem] While the ultrasonic test equipment made into the summary of this 



invention hangs the migration base in which order ** is possible on the rise-and-fall frame prepared 
possible [ rise and fall ] according to the size of a steel pipe While forming the screw screw and motor 
which are made to move this migration base to a rise-and-fall frame, m a kin g a steel pipe and a 
synchronized drive possible to a steel pipe longitudinal direction, preparing the rise-and-fall driving 
shaft of a pair in this migration base and installing a support arm in this rise-and-fall driving shaft The 
manipulator which grasped the ultrasound probe through the electrode holder is installed at a tip 
through a clutch. It is the ultrasonic test equipment of the local flood type by the double crystal probe 
which enables location immobilization of a manipulator in the height of arbitration made to once 
imitate, and is characterized by forming the proximity sensor for tube-end detection in the front face 
and rear face of an electrode holder. 
[0008] 

[Example] Drawing 1 (A) is the side elevation of ultrasonic test equipment, drawing m which drawing 

I (B) shows a cross section, and drawing 2 (A) are the side elevations of the manipulator section, and 
drawing 2 (B) is drawing showing the detail of the cross section. In drawing 1 and drawing 2 , it 
responds to the size of a steel pipe 1 . On the rise-and-fall frame 2 which can go up and down The 
driving means (motor) 7 which moves in the migration base 3 in which the Nagate directional 
movement of a steel pipe 1 is possible, and this migration base is laid. In the elevator style which 
consists of the manipulator 9 which grasped the probe 1 1 which could go up and down in the migration 
base 3, and was supported at the tip with the electrode holder 10 in which a longitudinal direction and a 
longitudinal direction are free, a support arm 18, a rise-and-fall driving shaft 8, and a rise-and-fall 
driving means 20 It consists of attachment-and-detachment means (electromagnetic clutch) 13 to 
detach and attach the rise-and-fall driving shaft 8 and a manipulator 9 between the rise-and-fall driving 
shaft 8 and a manipulator 9. For a rail and 6, as for a top edge detection proximity sensor and 15, a 
screw screw and 12 are [ 4 / LM guide and 5 / a bush and 14 ] bottom edge detection proximity sensors. 
[0009] An operation of this equipment is explained to a detail based on drawing 1 , drawing 2 , and 
drawing 3 below. 

[0010] Drawing 3 (A) and (B) are drawings in which the steel pipe 1 showed penetration to the 
ultrasonic test equipment lower part from the initial state. In drawing 3 (A) and (B), a height setup of 
the rise-and-fall frame 2 is beforehand carried out according to the size of a steel pipe 1. A steel pipe 1 
starts migration to a longitudinal direction, two or more tube-end detectors 16 for probes laid in the 
migration base 3 - the 1st tube-end detector 16 for probes of inner steel pipe penetration side approach 
- the top edge (the migration direction front end section of the following steel pipe 1 - a top edge -) 
of a steel pipe 1 the migration direction back end section is called a bottom edge. The manipulator 9 
which grasped the probe 1 1 at the tip which is detected, the corresponding support arm 18 supports to 
descent and coincidence, and the support arm 18 is supporting up descends, and it appears on a steel 
pipe 1. The attachment-and-detachment means (electromagnetic clutch) 13 arranged between the rise- 
and-fall driving shaft 8 and a manipulator 9 at this time is in a free condition. Let the tube-end detector 
16 for probes be the location which appears in the location into which the probe 1 1 went for a while 
from the top edge centering on the steel pipe. 

[001 1] Drawing 3 (C) and (D) are drawings having shown the flaw detection of a top edge. In drawing 
3 (C) and (D), the attachment-and-detachment means (electromagnetic clutch) 13 connects the rise- « 
and-fall driving shaft 8 and a manipulator 9 after predetermined time amount. Although a probe 1 1 
fixes a manipulator 9 on a steel pipe 1 in this condition in the height which appeared by the self-weight 
by connecting with the rise-and-fall driving means 20 which has stopped the drive through a driving 
shaft 8, the longitudinal direction and longitudinal direction of a steel pipe 1 are free for the probe 1 1 at 
a tip with an electrode holder 10. 

[0012] Next, the driving means (motor) 7 laid in the rise-and-fall frame 2 drives, and the 1st probe 1 1 
starts flaw detection at the same time the migration base 3 moves in the migration direction of a steel 
pipe 1 . since water coupling (not shown) is stable even if it fixes a vertical height location, since a 
probe 1 1 will move at a rate later than the passing speed of a steel pipe 1 to a steel pipe 1 by setting the 
passing speed of the migration base 3 as a predetermined rate quicker than the passing speed of a steel 
pipe 1 and with steel pipe 1 passing speed slower than twice at this time - flattery of the longitudinal 
direction and longitudinal direction of the electrode holder 10 at a tip - it imitates certainly and flaw 
detection can be carried out. 

[0013] The top edge detection proximity sensor 12 provided in the electrode holder 10 which supports 
the 1st probe 1 1 detects a top edge, and the migration base 3 suspends migration. As for the 
attachment-and-detachment means (electromagnetic clutch) 13, coincidence or the following 
manipulator makes free the rise-and-fall driving shaft 8 and a manipulator 9 by descent. The 1st probe 

I I will be in the condition that it can follow free [ the height direction, a longitudinal direction, and a 
longitudinal direction ]. Next, the support arm 18 to which the 2nd tube-end detector 16 for probes 



detects the top edge of a steel pipe 1, and corresponds descends. Hereafter, flaw detection of a tubing 
edge is performed repeatedly similarly. The top edge detection proximity sensor 12 provided in the 
electrode holder 10 which supports the last probe 1 1 detects a top edge, the migration base 3 stops, 
coincidence or some attachment-and-detachment-after timer means (electromagnetic clutch) 1 3 makes 
free the rise-and-fall driving shaft 8 and a manipulator 9, and the flaw detection of the top edge by 
longitudinal direction migration of a manipulator 9 is completed. 

[0014] Drawing 3 (E) and (F) are drawings having shown the flaw detection of a drum section. In 
drawing 3 (E) and (F), all the manipulators 9 are free, performing flaw detection of a drum section at a 
super-low rate in the anti-migration direction of a steel pipe 1, to an initial valve position, it moves and 
the migration base 3 which has stopped after the probe 1 1 has appeared by the self-weight on a steel 
pipe 1 stops. At this time, all the probes 1 1 can be followed free [ the height direction, a longitudinal 
direction, and a longitudinal direction ], compared with the flaw detection rate of a tubing edge, imitate 
the top face of a steel pipe 1 1, and can do positive flaw detection also at an early flaw detection rate. 
Passing speed of the migration base 3 is considered as a rate setup which can reach the initial valve 
position of the migration base 3, even before a bottom edge reaches a top edge initial valve position. 
[0015] Drawing 3 (G) and (H) are drawings having shown the flaw detection of a bottom edge. In 
drawing 3 (G) and (H), the bottom edge detection proximity sensor 14 provided in the electrode holder 
10 which supports the 1st probe 1 1 first detects a bottom edge, and the attachment-and-detachment 
means (electromagnetic clutch) 13 connects the rise-and-fall driving shaft 8 and a manipulator 9. 
Although the 1st probe 1 1 is fixed on a steel pipe 1 in the height which appeared by the self-weight by 
connecting a manipulator 9 with the rise-and-fall driving means 20 which has stopped the drive through 
a driving shaft 8 in this condition, the longitudinal direction and longitudinal direction of a steel pipe 1 
are free for the probe 1 1 at a tip with an electrode holder 10. 

[0016] Next, the driving means (motor) 7 laid in the rise-and-fall frame 2 drives, and the migration 
base 3 moves in the migration direction of a steel pipe 1 at a rate later than the passing speed of a steel 
pipe 1 . since water coupling (not shown) is stable even if it fixes a vertical height location, since the 1st 
probe 11 will move at a rate later than the passing speed of a steel pipe 1 to a steel pipe 1 by moving at 
a rate later than the passing speed of a steel pipe 1 - flattery of the longitudinal direction and 
longitadinal direction of the electrode holder 10 at a tip - it imitates certainly and flaw detection can be 
carried out 

[0017] The top edge detection proximity sensor 12 provided in the electrode holder 10 which supports 
the 1st probe 1 1 detects a bottom edge, and the attachment-and-detachment means (electromagnetic 
clutch) 13 makes free the rise-and-fall driving shaft 8 and a manipulator 9. The manipulator 9 which 
the support arm 18 supports to a rise and coincidence, and the support arm 18 is supporting up goes up, 
and the flaw detection by the 1st probe 1 1 is completed. Since a bottom edge passes a probe 1 1 where 
the vertical height location of a manipulator 9 is fixed, flaw detection can be certainly carried out to a 
bottom edge, without bending freely. 

[0018] Next, the bottom edge detection proximity sensor 14 provided in the electrode holder 10 wnicn 
supports the 2nd probe 1 1 detects a bottom edge, and the attachment-and-detachment means 
(electromagnetic clutch) 13 connects the rise-and-fall driving shaft 8 and a manipulator 9. Hereafter, 
the flaw detection by the last probe 1 1 finishes repeatedly similarly, and the migration base 3 stops and 
completes the flaw detection of the bottom edge by longitudinal direction migration of a manipulator 9. 
[0019] Drawing 3 (I) is drawing showing the next steel pipe acceptance preparation. In drawing 3 (I), 
after the manipulator 9 has gone up, the migration base 3 moves in the anti-migration direction of a 
steel pipe 1 at high speed, it stops by the initial valve position, and 1 cycle is ended and the next steel 
pipe acceptance of it is attained. In the flaw detection of a top edge, carrying out height location 
immobilization one by one, after two or more manipulators have appeared on a steel pipe, the 
migration base may be moved continuously and flaw detection may be carried out. Moreover, in a 
bottom edge, a steel pipe may be stopped once and you may correspond only by migration of a 
manipulator. 
[0020] 

[Effect of the Invention] The problem of equipment is conventionally solved by this invention, and the 
flaw detection of the flaw detection of a tubing edge becomes certainly possible to a tube-end trailer. 
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